Molecular cloning, partial purification, and characterization of a haemin-binding lipoprotein from Haemophilus influenzae type b.
A library of genomic DNA fragments from Haemophilus influenzae type b (Hib) DL42 was constructed in plasmid pBR322, transformed into Escherichia coli strain RR1, and screened for recombinant clones with haemin-binding activity by plating onto haemin-containing agar. Expression of haemin-binding activity by clones correlated with the expression of a protein with an apparent molecular weight of 51,000 (51K) that was also recognized by anti-Hib strain DL42 serum in immunoblots. One recombinant clone, designated pHM2, with the smallest DNA insert (3.62 kb) was characterized further. Ethanol inhibition of expression of pHM2 in minicells revealed that the 51K protein was the result of a processing event involving a larger precursor. E. coli RR1(pHM2) adsorbed haemin in liquid suspensions as well as from solid media. Subcloning of a 2.6 kb fragment of pHM2 into a shuttle vector permitted the construction of a recombinant Hib clone, DL42(pHM1002), which overexpressed the 51K haemin-binding protein. This 51K protein appears to be peripherally associated with the inner, and possibly outer, membranes of Hib. Affinity chromatography on haemin-agarose was utilized to purify the haemin-binding protein from both E. coli RR1(pHM2) and Hib DL42(pHM1002) to near homogeneity. The use of the antibiotic globomycin in a minicell expression system and radioimmunoprecipitation analysis of Hib proteins intrinsically radiolabelled with [3H]-palmitate indicated that the 51K haemin-binding protein is a lipoprotein.